A summary of selected new evidence relevant to NICE clinical guideline 'Spasticity in children and young people with non-progressive brain disorders: management of spasticity and co-existing motor disorders and their early musculoskeletal complications ' (2012) 
Introduction
Evidence Updates are intended to increase awareness of new evidence -they do not replace current NICE guidance and do not provide formal practice recommendations.
Evidence Updates reduce the need for individuals, managers and commissioners to search for new evidence. For contextual information, this Evidence Update should be read in conjunction with the relevant clinical guideline.
This Evidence Update provides a summary of selected new evidence published since the literature search was last conducted for the following NICE guidance:
Spasticity in children and young people with non-progressive brain disorders.
NICE clinical guideline 145 (2012)
A search was conducted for new evidence from 8 August 2011 to 30 June 2014. A total of 1946 pieces of evidence were initially identified. After removal of duplicates, a series of automated and manual sifts were conducted to produce a list of the most relevant references. The remaining 20 references underwent a rapid critical appraisal process and then were reviewed by an Evidence Update Advisory Group, which advised on the final list of 7 items selected for the Evidence Update. See Appendix A for details of the evidence search and selection process.
Evidence selected for inclusion in this Evidence Update may highlight a potential impact on guidance: that is, a high-quality study, systematic review or meta-analysis with results that suggest a change in practice. Evidence that has no impact on guidance may be a key read, or may substantially strengthen the evidence base underpinning a recommendation in the NICE guidance.
The Evidence Update gives a preliminary assessment of changes in the evidence base and a final decision on whether the guidance should be updated will be made by NICE according to its published processes and methods.
This Evidence Update was developed to help inform the review proposal on whether or not to update NICE clinical guideline 145 (NICE CG145). The process of updating NICE guidance is separate from both the process of an Evidence Update and the review proposal.
See the NICE clinical guideline development methods for further information about updating clinical guidelines.
Other relevant NICE guidance
The focus of the Evidence Update is on the guidance stated above. However, other relevant NICE guidance has been identified as part of the Evidence Update process:
Cerebral palsy. NICE clinical guideline in development (due October 2016) NICE Pathways NICE Pathways bring together all related NICE guidance and associated products on the condition in a set of interactive topic-based diagrams. The following NICE Pathways cover advice and recommendations related to this Evidence Update:
• Spasticity in children and young people. NICE Pathway 1 NICE-accredited guidance 
Key points
The following table summarises the key points for this Evidence Update and indicates  whether the new evidence may have a potential impact on NICE clinical guideline 145 (NICE  CG145) . Please see the full commentaries for details of the evidence informing these key points.
The section headings used in the table below are taken from NICE CG145.
Evidence Updates do not replace current NICE guidance and do not provide formal practice recommendations.
Potential impact on guidance

Key point Yes No
Physical therapy (physiotherapy and/or occupational therapy)
• Physical therapy with standing programmes appears to improve range of joint motion, hip biomechanics, spasticity and bone mineral density in children and young people with cerebral palsy or other disorders affecting mental or physical development.
 
• Intensive physical therapy using temporary restraint of an unaffected arm to encourage use of the other arm (constraintinduced movement therapy) and therapy allowing unrestrained use of both arms (intensive bimanual therapy) appear to have short-term and medium-term beneficial effects on hand function and functional movement in children with hemiplegic cerebral palsy.
• An intensive programme of treadmill training without body weight support appears to improve gross motor function and walking speed in ambulatory young people with cerebral palsy.
Orthoses
• In young ambulatory children with cerebral palsy, wearing ankle-foot orthoses day and night appears to have no greater effect on ankle range of motion than day wear only. Day and night wear appears to have less of a beneficial effect on motor function than wearing the orthoses in the day only.
 
Botulinum toxin type A
• Early non-operative intervention with botulinum toxin type A 2 injections and abduction bracing in children with cerebral palsy who are at risk of hip displacement does not appear to improve long-term hip development compared with standard care or reduce the need for surgery.
 
2 At the time of publication of this Evidence Update, some botulinum toxin type A products had UK marketing authorisation for use in the treatment of focal spasticity in children, young people and adults, including the treatment of dynamic equinus foot deformity due to spasticity in ambulant paediatric cerebral palsy patients, 2 years of age or older. Other products had UK marketing authorisation only for use on the face in adults or for post-stroke spasticity of the upper limb in adults. Botulinum toxin units are not interchangeable from one product to another. Details of licensed indications and doses for individual products are available at the electronic Medicines Compendium. Where appropriate, informed consent should be obtained and documented.
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Potential impact on guidance
Key point Yes No
Areas not currently covered by NICE CG145
• Limited evidence suggests that tizanidine 3 appears to be more effective than placebo at reducing spasticity in children with cerebral palsy.
 
Commentary on new evidence
These commentaries focus on the 'key references' identified through the search process and prioritised by the EUAG for inclusion in the Evidence Update, which are shown in bold text. Supporting references provide context or additional information to the commentary. Section headings are taken from NICE clinical guideline 145 (NICE CG145).
Principles of care
No new key evidence for this section was selected for inclusion in this Evidence Update.
1.2 Physical therapy (physiotherapy and/or occupational therapy)
NICE CG145 recommends that all children and young people with spasticity referred to a network team should be promptly assessed by a physiotherapist and, where necessary, an occupational therapist. Children and young people should be offered a physical therapy (physiotherapy and/or occupational therapy) programme tailored to their individual needs and aimed at specific goals, such as:
• enhancing skill development, function and ability to participate in everyday activities
• preventing consequences such as pain or contractures.
Postural management strategies
NICE CG145 recommends considering including in the physical therapy programme 24-hour postural management strategies to:
• prevent or delay the development of contractures or skeletal deformities in children and young people at risk of developing these • enable the child or young person to take part in activities appropriate to their stage of development.
NICE CG145 adds that when using 24-hour postural management strategies, low-load active stretching or low-load passive stretching should be considered on an individual basis. Additionally, a research recommendation states that further research is needed to compare the effectiveness of different durations and frequencies of standing frame use in postural management programmes for children aged 1-3 years.
Paleg et al. (2013)
did a systematic review of duration and frequency of paediatric supported standing programmes. The population was children and young people up to the age of 21 years with atypical development, with or without a neuromuscular diagnosis (including cerebral palsy), who used a standing frame or similar device. The review described 30 studies that met these inclusion criteria; meta-analysis was not undertaken.
Four studies in children with cerebral palsy (n=122) showed that standing for 45-90 minutes a day, 3-7 times a week, improved the range of motion in the hip, knee and ankle. Standing for 30-90 minutes a day in 55-70° of total bilateral hip abduction, 5-7 times a week, appeared to improve hip biomechanics in children with cerebral palsy (4 studies, n=362). One study (n=97) that directly addressed duration and frequency of standing programmes found that weight bearing for 30-90 minutes a day, 5 days a week, stabilised hip migration after surgery.
Two studies (n=28) showed that using a traditional standing frame for 30-45 minutes, either as a one-off session or 3 times a week, reduced lower extremity spasticity or muscle tone in children with cerebral palsy. Several studies indicated that standing improved bone mineral
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The authors noted that in several of the studies of bone mineral density, the time spent standing (less than 60 minutes a day) may not have been long enough to affect bone structure. Other limitations included the small volume of evidence available that directly compared strategies of differing duration or frequency and the poor quality of the evidence for other outcomes, such as the effects of standing programmes on body functions.
This evidence suggests that physical therapy with standing programmes appears to improve range of joint motion, hip biomechanics, spasticity and bone mineral density in children and young people with cerebral palsy or other disorders affecting mental or physical development. NICE CG145 recommends considering including 24-hour postural management strategies in the physical therapy programme for children and young people with spasticity and non-progressive brain disorders. As such, this evidence is unlikely to have an impact on NICE CG145.
Key reference
Paleg GS, Smith BA, Glickman LB (2013) Systematic review and evidence-based clinical recommendations for dosing of pediatric supported standing programs. Pediatric Physical Therapy 25:
232-47
Task-focused active-use therapy in the upper limbs NICE CG145 recommends that healthcare professionals should consider task-focused activeuse therapy such as constraint-induced movement therapy (CIMT; that is, temporary restraint of an unaffected arm to encourage use of the other arm) followed by bimanual therapy (unrestrained use of both arms) to enhance manual skills. When undertaking task-focused active-use therapy, an intensive programme over a short time period (for example, 4-8 weeks) should be considered.
Hsin et al. (2012)
did a randomised controlled trial testing CIMT against traditional rehabilitation in children with hemiplegic cerebral palsy and mild-to-moderate impairment in hand function. A total of 23 children aged 6-8 years were recruited from a tertiary medical centre in Taiwan and randomly allocated to CIMT (n=11) or traditional rehabilitation (n=12). The assigned treatment was individualised and administered at home for 3.5-4 hours twice a week for 4 weeks. CIMT comprised functional training of the more affected arm at relatively moderate intensity, with the less affected arm restrained with an elastic bandage and glove. The traditional rehabilitation group undertook functional unilateral or bilateral arm training. Participants in both groups were encouraged to exercise or perform daily activities at home during the study period, and those in the CIMT group were encouraged to wear the restraint equipment for 3.5-4 hours a day during these activities. Upper limb skill was measured at baseline, immediately after treatment completion and at 3 months after treatment using subtest 8 of the Bruininks-Oseretsky Test of Motor Proficiency.
A total of 22 children (n=11 in each group) completed the study. Children in the CIMT group wore the restraint equipment on average 3.5 hours a day (standard deviation [SD]=0.1 hours a day). Improvements in upper limb motor skill were seen immediately after treatment in both the CIMT group (mean change=5.4) and the rehabilitation group (mean change=4.4). Improvements were maintained at 3-month follow-up in both groups (CIMT group: mean change=7.4; rehabilitation group: mean change=5.7). The improvement was significantly greater in the CIMT group than in the rehabilitation group at both time points (p<0.001 for both).
This study is limited by its small sample size and the duration of treatment used, which is higher than would generally be used in the UK. In addition, the study excluded children with
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A randomised controlled trial by Gordon et al. (2011) compared CIMT with hand-arm intensive bimanual therapy in children with hemiplegic cerebral palsy. This US study randomly assigned 44 children aged 3.5-10 years to 90 hours (6 hours a day for 15 consecutive week days) of CIMT or hand-arm intensive bimanual therapy (HABIT). Both interventions comprised age-appropriate fine motor and gross motor activities, performed with the mostaffected hand only in the CIMT group (participants' less-affected hand was restrained with a sling) and with both hands in the HABIT group. Children participated in whole-task, part-task and practice. Whole-task practice comprised sequencing successive movements required for specific tasks, and part-task practice involved completing the individual movements separately. Caregivers were instructed to encourage participants to practice these activities at home for 1 hour a day during and for 6 months after the intervention. Participants' hand movement and functional ability were tested using the Assisting Hand Assessment (AHA) and the Jebsen-Taylor Test of Hand Function (JTTHF), respectively, before treatment, within 2 days of completing treatment, and 1 and 6 months after treatment.
A total of 42 children completed all 90 hours of treatment and 6 months of follow-up (n=21 in each group). Children on average did 286 minutes a week of home practice (out of the 360 minutes a week requested) during the 6 month follow-up. Improvements in hand movement were seen immediately after the intervention in both the CIMT group (difference in Assisting Hand Assessment scaled logit score: 0.42 points, 95% CI 0.08 to 0.76 points) and the HABIT group (0.56 points, 95% CI 0.23 to 0.90 points) that were maintained at 6 months. Likewise both groups had improvements in hand function after completing the intervention (difference in Jebsen-Taylor Test of Hand Function score: -141.7 seconds, 95% CI -195.4 to -88.0 seconds in the CIMT group and -131.2 seconds, 95% CI -185.0 to -77.5 seconds in the HABIT group) and at 6 months. These improvements were significantly different from baseline but not between groups.
Limitations of this evidence include that the measures used may not have been sensitive enough to detect subtle changes in outcome and the treatments might be less effective if given for less than 90 hours. In addition, the study did not include a no treatment group or a usual and customary care group and that the sample size was small.
Taken together, this evidence suggests that intensive physical therapy using temporary restraint of an unaffected arm to encourage use of the other arm (CIMT) and therapy allowing unrestrained use of both arms (intensive bimanual therapy) appear to have short-term and medium-term beneficial effects on hand function and functional movement in children with hemiplegic cerebral palsy. NICE CG145 recommends both constraint-induced movement therapy and bimanual therapy as forms of active-use therapy to treat spasticity in children and young people. These two pieces of evidence are consistent with NICE CG145. [GMFCS] levels I-III) were recruited from a special school for children with physical disabilities in Greece. Participants were randomly assigned to treadmill training without body weight support or conventional physiotherapy, both of which were delivered 3 times a week for 12 weeks. The training comprised 10-minutes of static stretching (warm up), a maximum of 30 minutes of treadmill walking, and a further 5-minutes of stretching (cool down). Speed was increased during sessions, and each session would start at the maximum speed achieved in the previous session. Gait pattern was corrected manually (from the pelvis) and verbally. The primary outcomes were gross motor function, measured using dimensions D and E of the Gross Motor Function Measure (GMFM), and self-selected walking speed over 10 metres.
Key reference
A total of 22 young people (n=11 in each group) were enrolled in and finished this study, completing on average 29.45 out of 34 sessions (2 sessions were cancelled). Both groups showed improvements in gross motor function and self-selected walking speed at the end of the 12-week intervention period, although the difference from baseline was significantly larger in the treadmill group than in the conventional physiotherapy group. GMFM increased by 3.86 percentage points after treatment in the treadmill group, whereas the improvement was 0.68 percentage points in the conventional physiotherapy group (p=0.007). The improvement in walking speed was 10.26 metres/min in the treadmill group and 0.48 metres/min in the conventional physiotherapy group (p=0.009).
This evidence is limited by fact that many of the functional elements in domains D and E of the GMFM were part of the conventional physiotherapy, which means that the study may have underestimated the effects of treadmill training. In addition, it is not clear how improvements in walking on a treadmill would translate to everyday walking. Finally, the study lacked follow-up post-intervention and had a small sample size.
This evidence indicates that an intensive programme of treadmill training without body weight support appears to improve gross motor function and walking speed in ambulatory young people with cerebral palsy. Further research is needed on the longer term effects of treadmill training on gross motor function and walking speed and the optimum frequency and duration of treatment in ambulatory young people with cerebral palsy.
NICE CG145 recommends an intensive programme of task-focused active-use therapy over a short time period (for example, 4-8 weeks) to enhance manual skills. However, the recommendations in NICE CG145 focus on the upper body, whereas this research provides evidence to support the use of task-focused active-use therapy for the lower body. This evidence supports the recommendations in NICE CG145 and emphasises the efficacy of intensive physical therapy for all aspects of movement in children and young people with cerebral palsy. 1.3 Orthoses NICE CG145 recommends considering ankle-foot orthoses for children and young people with serious functional limitations (GMFCS level IV or V) to improve foot position for sitting, transfers between sitting and standing, and assisted standing. For children and young people with abnormal ankle plantar flexion that impairs their gait, consider a solid ankle-foot orthosis if they have poor control of knee or hip extension or a hinged ankle-foot orthosis if they have good control of knee or hip extension.
Children and young people who are about to start using an orthosis, and their parents or carers, should be informed that an orthosis designed to maintain stretch to prevent contractures is more likely to be effective if worn for longer periods of time, for example at least 6 hours a day. The overnight use of orthoses can be considered to improve posture, prevent or delay hip migration, or prevent or delay contractures. If an orthosis is used overnight, check that it is acceptable to the child or young person, does not cause injury and does not disturb sleep.
Zhao et al. (2013)
did a randomised controlled trial of day and night wear of ankle-foot orthoses compared with day wear only in ambulatory children with cerebral palsy. Children aged 1-4 years with diplegic cerebral palsy (GMFCS levels I and II) were recruited from a single hospital in China and were randomly assigned to day and night wear or day wear only of plastic, custom-made, hinged ankle-foot orthoses. Children assigned to the day-night group wore the orthoses during the day and night for almost 24 hours, whereas those assigned to the day group wore the orthoses during the day for 6-12 hours and not at night. Both groups received conventional physiotherapy 5 times a week for the 8-week study period. The primary outcomes were change from baseline in passive ankle dorsiflexion and in gross motor function (measured using dimensions D and E of the GMFM).
A total of 112 children were randomly assigned to day-night wear of orthoses (n=56) or day wear of orthoses only (n=56); 52 and 53 children, respectively, completed the study. Children in the day-night group wore their orthoses for an average of 19.4 hours every day, compared with 6.8 hours in the day group. Both groups had a significant improvement in ankle range of motion at the end of the 8-week study period. The day-night group showed a mean improvement in ankle dorsiflexion of 3.83 (95% CI 3.12 to 4.54, p<0.001), whereas the improvement was 3.62 (95% CI 2.94 to 4.31, p<0.001) in the day group (p=0.68 for betweengroup comparison). Both groups also showed significant improvements in gross motor function, by 11.68 points on the GMFM (95% CI 10.33 to 13.03 points, p<0.001) in the day-night group and 14.92 points (95% CI 13.40 to 16.45 points, p<0.001) in the day group. The improvement in motor function in the day group was significantly greater than that in the day-night group (mean difference=3.26, 95% CI 1.26 to 5.27, p<0.01).
Limitations of the study include the use of conventional physiotherapy in both groups, which may have been a confounding factor. In addition, the children in this study were young (mean age=30.66 months in the day-night group and 31.20 months in the day group) and had mildto-moderate cerebral palsy (GMFCS levels I and II), so the results cannot be generalised to all children with cerebral palsy. The authors looked only at the immediate effects of the orthoses straight after completion of the intervention and not the long-term effects.
This evidence shows that in young ambulatory children with cerebral palsy, wearing ankle-foot orthoses day and night appears to have no greater effect on ankle range of motion than day wear only. Day and night wear appears to have less of a beneficial effect on motor function than wearing the orthoses in the day only. NICE CG145 recommends considering ankle-foot orthoses in children and young people with serious functional limitations (GMFCS level IV or V) and in children with abnormal ankle plantarflexion. It adds that the overnight use of orthoses should be considered to improve posture, prevent or delay hip migration,
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Key reference
Oral drugs
1.5 Botulinum toxin type A NICE CG145 recommends considering botulinum toxin type A 4 treatment where focal spasticity of the lower limb is impeding gross motor function or impeding tolerance of other treatments, such as orthoses and use of equipment to support posture. After treatment with botulinum toxin type A, an orthosis should be considered to enhance stretching of the temporarily weakened muscle and to enable the child or young person to practice functional skills.
NICE CG145 adds that orthopaedic surgery should be considered an important adjunct to other interventions in the management programme for some children and young people with spasticity. An assessment should be performed by an orthopaedic surgeon within the network team if there is concern, on the basis of clinical findings or radiological monitoring, that the child or young person's hip may be displaced. Assessment should also take place if the child or young person has hip migration greater than 30% or hip migration percentage increasing by more than 10 percentage points per year.
Willoughby et al. (2012)
did a long-term follow-up of an Australian randomised controlled trial that assessed the effects of regular botulinum toxin type A injections and abduction bracing on hip development and need for surgery in children with cerebral palsy. The original randomised controlled trial (Graham et al. 2008) tested 6-monthly botulinum toxin type A injections for 3 years, combined with hip abduction bracing, versus standard care and surveillance in 91 children with bilateral spastic cerebral palsy. All participants were aged 1-5 years at study enrolment and were at risk of hip displacement, with a hip migration percentage of 10-40%. At the end of the 3-year study period, the rate of hip displacement and surgery was lower in the intervention group than in the standard care group, but both groups continued to report hip displacement.
The present analysis followed up 46 of these children (n=23 in each study group) from 1 of the 4 study centres. The primary outcomes were hip migration percentage and morphology, as judged from the most recent hip radiograph. Need for preventive or reconstructive surgery was assessed using chart review of hip surveillance and orthopaedic department records.
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At a mean of 10 years and 10 months from study entry, no difference was seen between the botulinum toxin type A and bracing group and the standard care group in hip migration or morphology. The mean percentage hip migration was 15.9% in the intervention group and 15.2% in the standard care group (p=0.79), and most children in both groups had 'satisfactory' hip morphology (Melbourne Cerebral Palsy Hip Classification System grades I-III, p=0.11). A similar number of children in both groups needed preventive or reconstructive surgery, or both, during long-term follow-up. Overall, 21 (91%) children in the intervention group needed preventive surgery and 10 (43%) needed reconstructive surgery; these values were 19 (83%) and 8 (35%), respectively, in the standard care group. However, botulinum toxin type A injections and abduction bracing did delay the need for surgery in the intervention group by an average of 18 months compared with the standard care group, although this difference was not significant.
This study was limited by the lack of outcome measures of function, activity and participation. In addition, this study had an observational follow-up design and took place at a single centre, limiting its validity. The analysis did not adjust for confounding factors, and it is not possible to distinguish the effects of the botulinum toxin type A injections from those of the abduction bracing.
This evidence shows that early non-operative intervention with botulinum toxin type A injections and abduction bracing in children with cerebral palsy who are at risk of hip displacement does not appear to improve long-term hip development compared with standard care or reduce the need for surgery. NICE CG145 recommends considering botulinum toxin type A treatment for focal spasticity of the lower limb, and suggests timely orthopaedic surgery as an adjunct treatment in children and young people at risk of hip displacement. Given the limitations of this study, this evidence is unlikely to have an impact on 
Orthopaedic surgery
Selective dorsal rhizotomy
No new key evidence for this section was selected for inclusion in this Evidence Update. Children aged 2-14 years with hemiplegic cerebral palsy were recruited from a single centre in Iran and randomly assigned to either tizanidine (2 mg/day for children aged under 7 years and 4 mg/day for children aged more than 7 years) or a matching placebo. The primary outcome was change in spastic hypertonia, assessed using the Modified Ashworth Scale at baseline and at the end of the 2-week treatment period.
A total of 60 children (n=30 in each group) with a mean age of 7.3 years were included in the study. At the end of the 2-week treatment period, 15 (50%) of children who received tizanidine had an improvement in spastic hypertonia on the affected side, compared with 2 (6.7%) in the placebo group (p<0.0001). In addition, a greater proportion of children or parents in the tizanidine group than in the placebo group reported a reduction in pain on the child's affected side at the end of the study (66.7% versus 13.3%, p<0.0001). No serious adverse effects were reported. This study was limited by the lack of information on randomisation, allocation concealment and blinding. The sample size was relatively small (n=60), and follow-up was short (2 weeks). In addition, the functional abilities of the children was not well described, the degree of change in Modified Ashworth Scale in each group was not reported, and the method of assessing pain was not well described. Although the authors reported that no serious side effects were observed, the side effects were not listed.
Limited evidence suggests that tizanidine appears to be more effective than placebo at reducing spasticity in children with cerebral palsy. NICE CG145 does not make any recommendations on the use of tizanidine to manage spasticity in children and young people with non-progressive brain disorders. However, the shortcomings of this study, plus the fact that tizanidine is not licenced in the UK for children and young people under the age of 18 years, mean that this evidence is unlikely to have an impact on NICE CG145. Further research is needed to assess the efficacy of tizanidine compared with existing treatments, such as baclofen, and to confirm the safety of the drug in children and young people. 
Key reference
New evidence uncertainties
During the development of the Evidence Update, the following evidence uncertainties were identified for the UK Database of Uncertainties about the Effects of Treatments (UK DUETs).
Physical therapy (physiotherapy and/or occupational therapy)
• The effect of treadmill training on gross motor function and walking speed in ambulatory adolescents with cerebral palsy.
Areas not currently covered by NICE CG145
• The efficacy and safety of tizanidine in treating spasticity in children with cerebral palsy.
Further evidence uncertainties for spasticity in children and young people can be found in the UK DUETs database and in the NICE research recommendations database.
UK DUETs was established to publish uncertainties about the effects of treatments that cannot currently be answered by referring to reliable up-to-date systematic reviews of existing research evidence.
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Appendix A: Methodology
Scope
The scope of this Evidence Update is taken from the scope of the reference guidance:
• Spasticity in children and young people with non-progressive brain disorders. NICE clinical guideline 145 (2012)
Searches
The literature was searched to identify studies and reviews relevant to the scope. The Evidence Update search strategy replicates the strategy used by NICE CG145 (for key words, index terms and combining concepts) as far as possible. Where necessary, the strategy is adapted to take account of changes in search platforms and updated indexing language.
The searches for NICE CG145 were undertaken using slightly different population terms for each review question. For this Evidence Update, all the variations in population search terms were combined into a single inclusive strategy.
Validated Scottish Intercollegiate Guidelines Network search filters for systematic reviews, randomised controlled trials and observational studies were used across all searches for this Evidence Update. In addition, a search filter was applied for children and young people, based on a published, validated filter (the Cochrane childhood cancer group filter; Table 1) . Table 2 provides details of the MEDLINE search strategy used, which was adapted to search the other databases listed above. 
